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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for spotting, in high 
density, a probe for detecting a target single-stranded nucleic acid, for 

determining-base sequence.-and so on. by_supplying and attaching liquid = _._. ___ =====& __ 

which contains a probe which binds specifically to a target material onto 



solid phase surface by the ink jet method. 

SOLUTION: This method comprises supplying liquid which contains a 
probe (e.g. singfestranded nucleic acid probe) which is capable of 
specifically binding to a target material to a bubble jet head 105 which is 
a kind of ink jet head and has a mechanism which gives thermal energy 
to the liquid and exhausts it, followed by exhausting and attaching the 
liquid onto the surface of a solid phase 103 such as a transparent glass 
plate as a droplet 104 by the ink jet method. This method allows spotting 
of a probe onto a solid phase to produce a probe array useful for 
detection of a target single-stranded nucleic acid and specification of 
base sequence of a target single-stranded nucleic acid. 




LEGAL STATUS 

[Date of request for examination] 31.07.2000 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2000 Japanese Patent Office 



<19>B*B*fftf (JP) 02) ^ iff & $g (A) (lOtffftfWftSft? 

#^F10- 503841 



(43)&SB ¥^10^(1998)4^7 B 



(51) IntCl. 6 




F I 




G 0 1 N 33/543 


5 2 1 


G 0 1 N 33/543 5 2 1 


33/53 




33/53 M 


33/566 


_ J 


33/566 








W "HMmft * (£48K) 




4&Eif3IZfi 


(71) (USA 


If 1* ^ h5>5V-X ^ 


(86) (92} rtHIS R 


7 M QQCi HIPP 








¥^8^<1996)12^17B 




7 >^^>^- 




PCT/US 9 5/0 7 6 5 9 




:^;*y;*7•s•^fcBI. 


(87)0|S&H#^ 


W09 5/3 5 5 0 5 




94304—1850, /ID 7;VS X-f — h 


(87)HB&&B8B 


¥*£7<p(1995)12£28B 




350, ^ccJVk D — H 900 


(31)ffift*fcfe3B#^ 


0 8/2 6 1, 3 8 8 








1994#6M170 






(33)«$fc*fci3gH 


*H (US) 




94027, 7-fe;|/h>, ^py^— p^-f 


(31)ff$fcf££3&S^ 


0 8/4 7 7, 8 0 9 




? 364 


(32)«5feB 


1995*p6£ 7 B 


(74)ftSA 


#s± (*i-2£) 


(33)ffi$fc»fc£36B 


*S (US) 















(54) [»n«>«iK] ^^mm>5^s5^Dffi?ijsfpdrrsfc«e)CD^fe*«fcr^e 



(57) mmi 



( 2 ) 10-503841 

3 * £ T & o T . 

( c ) X 5=- y 7" ( a ) ; ( b ) £ ft p IS E ^tf iS fi £ S ft Z > S T t* 0 i E ~t 7 y 7 

£ 

£ « A -5 5 i7 DE^iJ^fig^fe. 

2. ffi fB *T 5 # tt . 0.0lnlfcULl00n]©(|gfflTa&£njfc#4£tt3|!$1i- 
*fc*ca«»ai»S4ATff 5 £<h£#$Jt<h-r&fitJfcC93iEBfg 1 IB « © 5 
* n E 31 » J« # ft . 

3. ft ffi St IS . — ttOJBft&^-Vt-ffaucioTrajfcSn-SZlii&iftttfc 
r*B!*0«HSB 1 3SIBf£©5 57 d E 3J J£ ft . 

4. ±BE©J:'5fcttR©E?U Xt y y (b) £ » Xf y7 

T ff -5 £<!:£4f£a<hT-5Iif5R©3igfflSfI 1 Jg f B $& © s * □ K 3*J fi£ # ft . 

5. 7,7- y Zf (a) *5 J; (b) S<l>tt<it> — ESI;|gLfc«K: % ifl^iS 
t (ii)%mffi&\Zffift&/uf*ifc&®m*m4k-r2>X<ryZf}i. ( I i i ) ^ W «[ » K: 

6. SjRO$i##±t:Stt#7 7t'fffia^f.fi5 5?nE5'J£i)S - r5ai 



( 3 ) 10-503841 

gffi-e&oT, 5 o □ e ?>j <D&m®it i»ioi«$nfc &&&& mum&m-r 
( b ) ( i ) s imc Bit n x ii) - iri tc /£ # & n s u tc «t o t m & * n , (id 

(d) »E*163E»#C)l* l/TStcoBJ'JtttCttlftftl/fcttl:. # E 

(e) «»iafiB*»6¥atwiaft#¥»tft*jwr*fc»c!)jiiiw*at. 
s » *. * gist. 

8. ffll 82 SK SS te . -*fOS^tC3gg6<£:^ttfc^-/ , t-®^(C«toTJgfig$n-5 

9. fli 12 fM SI ¥ S , (i)^ffigf ^3fe«fili;Ef b, ( i i ) » E $S @ CD ^ If 
ffittfc»KSnfcKSIK3l&*ffir«TaLT, #E8ffilCgit3i£3:*L, ( i i i ) ftt 
a&*tf»e#;U^-±©#£J*#±©«j£©Ey!lttB-r«-E-r*J: 5 » f * H 

<hSr!t#g![<J:-r^.ro^o®ffl^ 6 mtz m © § m g m . 

1 0. ft) BB #J & B I* . ^Ef-f ?JKDiil:, (i)»ESlSiti*fiil:Ei 
L . (ii)*W8t:K£ife»*fc»»Si*T;:tti;:«U» #ES®fC8fe#*8i£5fciRl/ 
. (ili)»E»«K«i»ft3BJR*tifcJK*3t*-r4«lt:. ^^^^^afe-T^^t 

ss6JSi2fiis©gii>ge. 



( 4 ) 1 0-5 0 3 8 4 1 

l 1. fill 12 # IB & E te . aft«*«#7?t'fB«*88Sftfc5V»l:linfcfi 

» (i) w 12 s ^ □ S3 ?y © <@ gij <r> mi£ <d & m \z it m z n . & < t 7 

=L - y b 50® # © fi $ # & 0 , (iii)l50.17 i KtJl/*^ 1 00± / ^ ;|/ * T © & 

13. m e « is » . #u'j->>-ctt«sn/tx5-fi<>y5^T*o. mi 12 £ & a 



i 4. MGifitt. #a*tto»ifti, a*ttT*iftk:»j«*nfc7-r;i/At. 

©*®©±©il5< UfcffiB*Trigfib3Sfir*#a*tt* : f»*3&»6j«0. (ii) 

^J£iR^T£;:<h£4#S4£-r-5W*CD$aHSgl 2 JS fE « © » t£ . 

1 5. K»£iR$TSi:;i'^£j&5:g*®E^J£*T£SffiT&-pT. 

* s ?k m m t . 

a nfe i- & £ n & a ?j< 14 y * j^t, 

B5f2^^^eMf2 7'f;i/AO*®±«?iS^fic®S-r , SffiL^MT^I^S7K14*S 
^ g Jfl •=>££&iWf2&T£lI*..5gt£. 

isi 5 js 12 $& © s « . 

H?rI2affi±<?D*5 L s|->#'Jv-^?>fiK^tSE®i. 



( 5 ) 10-503841 

18. Jg 1 © ffl m. ? -f :/ «f © ^ lie © it £f # * <D tkS ft, ft % ^ & . ff§2CDifflfl§* 
•Y^tOHi;ififoaiattt«LT*lilT4*ftT*9T. 

*3t 8 l&cDNA£ 2 ^> © jffl fig r*6#|3n fc'mRNAfl* StjJL, £ 1 0 M £ 
t JB 2 <Z> ttl JS & .» cDNAS & 1 *5 £ |g 2 <D ffi ft U # - * - T « S8 T « * x y 

s © he %a <d it e ^ £ ^ ^ -r a # u 5? ^ u # .k .a* s & .e ?y it , cdna *■ e m * © 

ffl E?iJ T*-S^g^i7lx- ^- H tc A -f 7 'J ^ < if - -> 3 > £ -B- .5 & g TX 

<i>* 1 *5 «i: tfSg 2 ©«fflia^-fy© lol; & jfe-f -5 c DN A fctfiH5.fi?) fcA-f i/'jy 
-f X 2 *l 3 E ?'J + © tf? 'J * * W * ^ F ** . SS 1 *fcttflS2CDftj&:aS5tfi**n 
ft tt Ui . (i i) jB 1 *3 <fc HI 2 ©«Bja^'f7 r CS*-r*ll«fillk:«UVi» CDcDNA 

19. jS'Jjii'Utf KoEMIj, £ ffi « #t gji cm' * *| 4> ft < £ *> 1 0' fl © A 

S'J © ft « K # E £ ft , (ii)'>ft< itf yaz^ h50i»CDS $ S W L , (iii) 

assist iai&©*£tt)#ffi. 

2 0. ml 82 £ ® tt . # l J l J->>Tteffi^tT.7t^5'fK^57.T$)0. fU 82 £ •(* S 



( 6 ) 10-503841 



( 7 ) ftmW- 1 0 -5 0 3 8 4 1 

% © » if 

7yt-f l:ttbn4 DNAgit » © E #| fc £ © , * 'J - z > ^ 7 y "fe-f fcffl ^ 

Abouzied, et al., Journal of AOAC International 7 7 (2) : 449-500 ( 1 994) . 
Bohlander, et al., Genomics 13:1322-1324(1992). 
Drmanac, et al.. Science 2 6 0:1649-1652(1993). 
Fodor, et al., Science 2 51:767-773(1991). 



Khrapko, et al., DNA sequence 1:375-388(1991). 

Kuriyama, et al., IN ISFET BIOSENSOR, APPLIED BIOSENSORS 

(Donald Wise, Ed.), Bu t t e r wou r t hsm pp . 9 3- 1 1 4 ( 1 9 8 9 ) . 

Lehrach, et al., HYBRIDIZATION FINGERPRINTING IN GENOME MAPPING AND 
SEQUENCING, GENOME ANAL YS Y I S, VOL.l(Davis and Tilgham, Eds.), Cold 
Spring Harbor Press, pp. 39-8 1 ( 1 990) 

Maniatas, et al., MOLECULAR CLONING, A LABORATORY MANUAL, Cold 
spring Harbor Press. 

Nelson, et al., Nature Genetics 4:11-18(1993). 
Pirrung, et al., U.S. Patent No, 5 , 1 43, 854 ( 1 9 92) . 
Riles, et al., Genetics 134:81-150(1993). 

Schena, M. et al, Proc. Nat. Acad. Sci. USA 89:3894-3898(1992). 
Sour t hern, et al., Genomics 13:1008-1017(1992) 



* m <D V * 



mmtt^- * $ > n $ » © e #1 a a <d $LWtt 

Z> . ft # <D $> £DNAgE m £ # ILtt IR ± \Z 36 £ 



( 8 ) 1 0-5 0 3 8 4 1 

^ffiCDlOlCte. rH«;h^D«;hj ^CD^ffiT«. K £ ■? n * - j|, 

HCi^T. 9 6P & <h* ©*g ODNAO* VtUm £ uf & 3 S 'J ^ - h Jl © 'O x )V <=> 

#« . a # 1 B 5"J * fc 0 96fi © tt » L f!l ffl T * ft ^ . tC -a T . r H y V 7 p y h 

« . o i ;nc , #i a . v -t i> a # -r - jg 0.9.6 # x )i tc . i?. £ ft tr > * m 
l , un © B3*j£»?Lttig&£ © s & & \z & m_ a -a- 3 . 1 -j o b ?u tc « . s v» a 

l/MC I C X # 7 h^3J:3t::E JO ^Otf>^2 2X22cmOj£$ 

fC 921 6ffi © X # >;/ FCffi^JSff DHlt;tA!tf 5 (Lehrach et al . , 1990) „ 
ClO^ftORBJ'M*, *EMO*lf^-t;HC^#y h £ ft -&DNAO ft jj» # # (C ^ t> 

'P ts. ^ O J&< # 51 T * -5 . 

^1 E £ ©c J? «k < E m T 5 (Hi © ^ ft # . Pi rruung et al. ( 1 99 2) 43 <fc If 
Fodor et al. (1991) fC«fcoT^£ftTV>3. •?-©;£ ft T , ffl^O^^OE^J 
* » 1"30XJ*#©aft*«*fcl»*WK*J5K , r«^?s/^'*'&tr £ © # ft T 

ffi S & £M£ L & ffl T & £ £ # T € & U . ^ftlCKilLfc^ffiT&i, Southern et 
al. (1992) Ci^TS^ntl^. 

Khrapko, e t al . (1991) « . *U7? UJI/75 ICDNASr 7> # y h "T 

S^Dtr^yhlCfc-aT^flsinffTfcft*. 
ft* O ft fB T I£ $ ft f z J, ft £ (J g s » (i) 50-200 5 2 D > T O Sg Bit 
fc* Bfl ft Jt ^ & © ^ /h ft IF "fe fig ^ <h , (ii) -t©BJ!l©***fc»«L — « 



( 9 ) 10-503841 

■z $ \z . m&<D&m\z. — m\z — -3 omm wdna# =?■ ic # l t ;r © j: -5 & j 

tt K J: * # y h4nfcS5iJl:ff5it>5i l bJ:<»6n5Jfttt, ^ © £ ?L «fc 
ffli £ nj ® /t «;/ if »C -> -• >J > ^ i" * (Manialas, et al., 1 9 89) , * it -> - 

7 7.->'J>y— (Robbins Scientific) ^SO&^it^t^o^^y-f^^ti. m 

tt m m * 5 -f Ha^os^jittKosHCBJBSftfciJj©**. a- s ?a « * a 

-f > * i ^ . — h * .in. c ..r ii. *S co g^ jas » , g- sg j\\ tr « i_, t <S ■* go B M £ ti t- ^ *■ 

> ^-feffljtbftttn « ft 5 ft ^ a . c -5 _ t m a®**** v n a x ^ u - n 

Abouzied, et al. (1 994)«. ^ h n * ;U n ;* fflt ± * ¥ fc St A/ Jfi f* * « 
* tttt * # ft & . «*tttr«*6)«4ttO^ h7-f ^T*«Jl©I«t»lt« 

H^L^ctrL^ifei^WS^*^ ipELISAtb fift£*iJ,ELT&£B-r&., Abouzied© 
ft AS £ V>i"U£ , £•<© — #7tK?!J ; £|5lB#J;: — =&©:=: h P-fe^D — X ± T X i? ij 

— r>^t5:ti(itTf 5. Abouzied « , PAP^>Tig|£J3&<;i£Tr.hD-feJU 
P — X £ g& # S3: tK CI L (Research Products International) . it tc L . Abo 
uziedis. rhnt;i/D-^oa?LSS^i:il}t4ct^Tfi)gffit:oir5T 

jh © * s -r > * 3. ^ - -> 3 > + * fc \t m- m *s tt #j © # & t t « . »*tt/fj t- 

5Ii;Tin5li|fil^$5©T-. Abouzied©t£fl5& DNA/N -f ^ 'J ^ -f -fc* — -> g > 
7 y -fe -f fc * U ffl T £ ft < ft Z> . 

is * tt s m 7k tt tt as © %t $ ft «■ /i * - > £ # r a ?l tt in « . sBwnp- 

— £ffc#«fc<E^J TSfcftC ft «!:»:: JB^S*12>.QA Life Sciences (San Diego 



( 10 ) 0-5 0 3 8 4 1 

CA) tt. H © «fc o ft 1ST A ? - y # » M £ 18 8U L T H £ . £ © 

JK tt Abouzied© ft ffi <h Fl C Mm & « . ^ffllftlt §£ X # ft ^ « © S J!l © F,fl £ 
8K *l T U * ^ , 1®* © DNA A -f ^ 'J ^ -f -tf - -> 3 > • 7 u/ -fe -f K tt fij ffl T* * ft < 
ft -5 a> <b T £ 5 . 

Pall Corpora t ion« . SEOfcHfcfc— hi'- ;PLfc#3ltt:7-/;l' 

i:S45HlJ§S#5:i!i'tt5. fetch . -ooiMSfb 
La^<k 5 tS05nTU5A«, *fftCf3«g$tli>*^BJ«, H © S J# 

. 9 6 $ x JUS ft . t felcii(!)ffS^*Sfc*. i^^ffilllMLT^ai: 

j£ a* s> ft n« & & ;& n £ < © it -e & m m m m. , myt m m m m w . m mm *& m m 
ssBSttffl-rsttjWTr f r ft ^ . c: n k *f i . * » ic e n a n fc * % w a . 7 y 

t-f • Xfy/OSifcS 5l:ffllStS^SIi4t». d © S S . A* U -V - S iSt 

^ < » & m x ^ ^ :/ £ ft u ^ t- & 0 . z.n\z£.r>mw\z & 
t <t ft -5 . 

Hyseq Corpora t i onte . A -I" 7 'J ^ -Y -fcf — ->3>SII:i5y-^X>y>^ 
fcttflJ-r**fc##JLttX8f#±T rfl[»c©E?!l3&»6J«*B?!j * n » * * # 

"3 V> T 5* ^ T V» * . HyseqtC ± o T fg tt $ ft fc * & I* . 3fcJ$flc**»©fl:*6&te 
K £ 4£ IE L , Bfc7.k14te^A^->£Jgfi£L, #»«fH«*»*flc»^*»6iS*5^ 
□ BBJiJ£"£ir«fc -5 tC T S * ^ y ^ S tr . Hy s eq © ¥ ffi ft $ * 14 A" i> - > K li , 
ffiSf?Jfc<eB&JtT*ttJDWfc:^R£ tTOftiWSIS^l L ft ^ . 

« W © «E B ' 

# IB 93 © — fig « tt . £##±t::t£&#7y1:<S*8j&>&j£-55i7nE5iJ&Jgfig 

rs^isisr^*.. £©E?aj©&^^teK»»©i§ft$n;ti£&#4#siitiS£ : fi--r 
s. © # ft TMi*. Mlc, Sft3ftfcttttttttAR?B&$tr8tte. (Dsn 

f « £ t^TSf(iii)3fe«l1H«Ttt"t©*flFKi8n«*Jg**t^r:^*^SSr 



(11) 10-503841 

a . # £ l < \t - 1$ <d k ^ iz mm & g ft tz r - - m m \z £ -3 x & & 2 n z . 

ffi, * L < teO. 01 nl - lOOnl <D ffi © W. £ « ® K # 2» $ it S . C020C7f 7 

# E £S g « . KT©7f-^l:J;o TSrL^ifSA'SiSns. T & 5 , (i 

)S®©%i : $-i5fe#^icii-r7 l 7 : -y ft.. (ii)%«fc»v»ji*nfci!feHM»**i» 

* , # §£ ic « , **#7v*^«*jfe&J«*5*nEai*tt*©3£J*#± 

r * fc * © g u sr* tr . ^w^ati. m^cDeeT. *ggsc©¥®3£j$#£« 
as # £ t- ®j l , a«;**afc«r*s-**.T£J##±K:iB#sn;fc««T. #j * « 

O.Olnl - 100nl©ttHTfl-*£li-aa-E«iS£. £ $ tr . 

d © 3£ S , (i)»SgiSS«lfrl:SSL, (ii)£flK©2&*eftttttj?rlc« 
HTlRHXtlL, ^Egg{c«^&5Ettb. <Hi)KJ5S±»©*jP$' , -± 
©#5Stt#±©«je©EJ>J «k 5 fc tt f£ T S . S 6 1:, © £ 

fi . # E -f * ;KO » « . (i)#E£1H*ifc»ffiBfcE«U. ( i i ) £g 63 © 2£ 

«fr*fc»KKaiS#E£lRlc**-r*i:£lc,kD, iSt^t^i ? 1:1 



( 12 ) 0-5 0 3 8 4 1 

' # g ffi tC £ -5 :CD»Egfli, Sft5&&#7y-fc-rg£g£iSlR£ft;tSI/> 

su © sg it t « . * % tc tt . m i cm' * m © m m m \z 'p ts. < 1 1> i o' m © m m © 

^ttliI?;tt5SS$§tr. # ffl B'J © £ # S -& # tt , ( i ) ± j$ © SB JiJ © SU <@ 
©£>?;£©&§ fc#«f£n, ( i i ) '> ft < <h & 50{@ # © +»• !7" :x - y 

6 0 , (iii)*50.17iA (- ; t;i/-l()0ty : E;i'ST©ItiT#fit5. 

* % m © — & «s t , ^ © m. m « , *r u u •> > * i' © # u ^ f t > # u ? - t 

© ffi AS T W: , S ffi # ® 7.K 14 © « Jfc i: . ^®»M±lc}B^$nfcS * tt 7 *f JI/ A 

£ , 7^;PA_hJCJgfig$tlfc*&^t, £ * T 3 , £ © *& ^ , ±iBO»«I*»6± 

7 -< )V A * ft ifc CD # jg 7jc -fe JHC # fij r . * ft S # SB 3*J tt . &0 x. frftlZM 



© S ffi _h © . # U U v > & £ © /tf U # ^ :* > # U "7 - © ffi «h . ± j$ © & *S IC g$ 
# <@ S'J ©£#»£# tt , # >J ? 2 ^ U*^ H©*BE«'l'©aaHDjB!lSnfcffi 

m t # s $ n s . 

SU © HI T ; S 4R » . ^a*ttOKflfit. «»J:l:iS«Sftfti*tt7^ 

At. 7 ^ ^ A ± K f£ j£ £ n 1£ ^ S> ft t) , * 6 7 w A © * 

#3gB;i<D — gB^iSfig-r-sfewtixT, ^i©iaifla^-ryrt©ftsc©jie 



( 13 ) 0-5 0 3 8 4 1 

$ ft tz mRNAfr £ IS ft mm £ ftfccDNAft « T £ fi£ T £ . H H T , Sf§ 1 & J: |g 2 CD jffl 
•5 . 

a3fers*R©K$ji©ae : f*'«£T*# , j* * ;* k o e h fc . cdna# e $1 

*©*B*WE*J©#U*£l'*^Ffc#LTA-r:/U^*-->3>£fT5*fl s 
fc , E^J£(i)Sfll43 < £tf?f§2©3fflK*^:/©t>£0{;:iS3lSt-&c 
DHAfc«*69K:A-f^U^-fXSn*E5"JrtOJJ«U^^l'*?-l < 3&«. A ft r> tz 111 

\t m 2 © .st n -en a fitsi # id.e^ # t <t . n nsi i £ «t ztm 2<d 

mm* 4 ytcajfeL^^^tc^L ^ & ©cdnaic ;i-f yuy-rxgna s jo © # 

*»WOi:n50B»*±tf»itf ©«!l«*J:tf«riB. fit T © * B Hfc 

0 ® CD ffl * & K 9J 

H2A-2.CH:. *5Bgi!C02r8sSjR-r — *«0tllC«£oT. H 1 © # E ^ y K £ *'J ffl U 

# 7C E © — gB£S-f0T-&-5. 
BIT? * * . 

6 -5 £ K ©20X 20E J*J eo^JEHUftS-rj&t. £ d T «400© 8 *« 36 * S3 W 



( 14 ) 0-5 0 3 8 4 1 

H 6t£ , » « Jf A Wr Jt t t t> fc A i7 D->£^iM.8ciaX UcnCDS >? □ K ?"J <Z> 

> £ « * T * o 

i:isyyAi:v7 tr > ^ b & » sdnak ?«j s ^ tf . 

2 4 CD cDNA £7 □ - > ©0. 5cmX 0. 5cm0 ^ £7 DE5UC9S:3ttBi«**TJ&«, 
CD 5 ^ □ IB 50 tt » »fiS3t»fiT*H3n&««T*S»tI>'n>f5JtXt 

( A r a b i d o p s i s ) & & % b .ti,.fc T ^ X <D c.D.N A t , Jfc fi ^ & T II. $ ta M ft 
fe^>»g6ttgy D^^tX j~ 5S5ft -T ^ T (DcDNA Vi_T_H B# tC \ t A 

ifiGT^S^-r^cDNA^^-To 

H9H, ^^^^^c^A*U^-S^tCck^T^^$n^-li;i/CDE^J^W'r^S 

*l & © T & 5 o 

H 1 2 « , 4 1> © & RB & * tCM13^ D — ><7)40<7)|^ — K^J£^tncmX3cmCD — h 
D*;i,D~;*X##<0;***>iE«£STigT*D, # « PH tt , Bl ft H A -f ^ U 
y< -tf-'>3 >S (open face hybridization method) Sffl^TS&S^'J^^ 

I . £«S 

B»J 8 » « *< v> IB (5 , KTt)tSTSffiHtt» HTO*»TB^Sft«, 
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tztefom / trite y 7 if * > h«g^*tIC*3tt-£>taSTSoTfcfi^. 

r 8t U if > F J it, U if > K / tn U if > N* £ £ *f © h 5 - * © £ ^ $ * f . #J 

*. « . fit u if > h tt . «»WK/w:/y^-r;c*ft&«R© = a& -tt-A,iB£»© 

t> 5 - # . I7i??-/§§ft|^»0ff#»f , * 4 l» . * tt St « / 

r is & # j s & a r & $s # # ^ j jj , # ^ £ ^ b , ASWtctt. <J ? i? 

4* i* . M * f ^ * *> © T & S * I* # 13. . U if > H / Si U if > K jti © — g # 7? 
4 . 



^^^St. r ©It I « , UiJ>h*©/Sfiyif>K*S^;fcf© ! b3— ;£©S3RT& 
-5 . 

X # # « ffi K » Jifc S ft S & S « * Jfe S J« * tt 8 tt S tt2& 7c tt © E W T * * 

o 

r5£D@E?iJj tt, ^ < i: *?J 1 OO/cm' . if * b < « 4> & < t t> *D 1 000/cm' 

oMmwtzffim<D®&&m-r2>mt$.v>$iji}T'&2> <> s. 2 a & v> m&\z % — as 

E^O^ftO. $J 1 0-250 m m© 1/ > © it & £ # L . i2?!lft6r>ffi©j>H^/0>£>:fe:fc 

j:*rai;Ei««tt«iftTi»*. 

*H«Jtt*HiTi6ttl,fcttft«, r tK 1* j T & 5 . -r ft to "6 . ^©SSirtt. 
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d©£&> rftft5#ij ji ^ Hj ttt. ^©SliLT(i)# 

&riE*«:j«©ftfcaH£tt£*trE*>.n?**. 

r *ffl as :5"r 7" j t »a . 0y a «a , s«. *ifctt#fl:©Br«©ttJR. * a Bf 



1 I. 5*nE5i©»rit#ife 

£ © g& T tt . X»#*ftttaiS±l:»*#7';t-f*«<0 5^ n E * » J* f 

s^fe^i^Bj-r^. n © » ■& *j ^ t . sew*©*****. gE&s©jiiR£n 
h i »* . *R*n;:«s;&»s*«i^*£#fc*rfl§fcttjiia-BS«i o © as # «e 

* * « is a . -»©s^fcie«sffiw-fcFii;j£a©fli*^«#i 

2 a, 12blc«t-3T^fi£$n. *5SVifcjk#bT5feilfflJc^:D8SgS©T«B©5fe«8-t' 

1 8 TiRStS. ±t)-»ttl:l4. IS & oft SS , '> < <!: t>2 

©«s<su»Ke«sfflw&e8#T?»jacsn. fneiisstoaigsssjt 

T * H i # T « . ft SS <S i|K & W b , ftSBffl*T«EBSrt©*»«*»^=^*^*» 

j« t , ei2a©2 0T«riasj©^=.^*^*M-r*J:5»c»jEac*nTv»a. # 

E « « © W tt « » « iB © » « K o i» T tt « JdS ^ * . 

SSKBlKO^Tit^St. # E & E . #E«1B-*ffla«cXfciiifcifi^tt 
fc03£«fiB^6aaf»tfcD IT, #E£je©ffi»S©i§&£5£&*Mltt»£-t£.5 
fc«&©Slig*#-r4*«. ini:^l/>TUB2 A - 2 C^tlLTKTCIS^rs 
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> 2 4 £ jfl S T -J5 fa 51 tr> T *> . tf X h > K A* * iC <}: 5 ft" £ # -5 ft £ L 

* * t tt , fl-E«B*3fc#*fc«'&-r*J:3fc»»s-fr. KSoffi 
©*#fc3£i*#±K:#E3tt*fc»©#E#R£UTfcf«fljan*. 

am-CjzB^fc^Egett, 7 - A 2 8 l: i l . :©7-A2 8i:ioTIS* 

n -s a* . ^ rnz -o v> t tt t ic m m r •& . 

H 2 A - 2 C tt , fitft-r«9il/;fc#E£Brt©R»«©KSS*tt*, 3 Oti 

m •& # , 3J57x»*oi!ioH»-P3 i est ii&asstr* 

X J$ flc "C 1 » « . 

— *Jfi«Ttt, 3? ® }S *t W tc «i 7* 14 . T & to % , &$att©3?ffiT& 
Tl>*. ^©i5ftaBUHTlClll9lt4#. # U - 1 - U -> > fc £ © * U * f- * 

su © — * *fi « t tt . *®«ta^M»riS7Keco#tt. -r & to *> , * ffi * l 

^U>, # U □ fcf > , #yx?U>ft£©ffi*©gE»©iBti7jcttm-&#:tt. # 

AJ&<fc-3TV»*«J:5ftj9ra©Bfc*4*t!fe&*"r*>. 

» fl} »c > # E g S , lK£nftKHt#NftR18tt«%«t«. f & to is 
ft#Lfc»T»-E36fias«SKaS*ttfc«L, %*«*»»EaEttlcA«i:ifc«t 
oT«E»*«fc-J-*ftKJ:t>TT**. dCT. ^ E g i iJ S ft * ffl I: *f L T 
aj;snfcttf CilL, #E$SS5fc^£K3S£ttS£tt£3£i##3i®©ftM© 
ll:ESt5. :<DlRil. «-E£B$teS»*tB2Afc5*-r«fc3fcK^ffiBK:*fc 
t€r(wife$»3, d © & @ — d « 4> 7i < T t)l-5mmS fiCSIiOJijTibS 
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o 

»^T. ^ © . #E8«it*«8#«!BfclI<JT"6t5tt.6£fcl;:&*. 

£ ® L » 5te«©&#£3£ft#*®{c8«3-fr.5«k5fp;s-r*>. * , einiCckO 
. ^ # a* ^ ^ <h S? ffi © P.fl © ft <,> £ Ic git tt & * , BI2Btc^-r«k5ir^^^^E 

#S®ttBi;*®T&.5. d © glte . tt £t # |2 & S 5 .fc , f - 

K 3 2 SJgJsK-TSSTSStliKWSIltSr^UT^S. /??«©£- h* X' , f & 

SffffllU^Tf ItasOT. *H±©l£-l«©ttH«tt1WIBSft, $ JiS © * 
IIAKioTK-KKBrSCftf i ttfti. H © B# X* T- , fc* - 

iftttsstbTi^iiii, t* - k ^ m \z « & t ^ t* a & « ± < & m z ^ & 

. # E 2 *l fi tt . EI2B;fcJ;tf2ClC^T{iM&<h*©£&#: : 8® 
4:Oifi»AT©«-EKB*«llfiDttfSf±WMlC«fc 0, «fc 0 * * S g * . 

**8i:±5Ta*sn5iao#f*i, e- H(bead)*fiw. 

# £ L < te2pl ( tf 3 'J v V )\>) &2nl {-T J 'J v h Jl/) T £ & j&» , 100nl«± 

®«i?»E$t5:i!,Tf5. «JR3nfc«-E*«tt, (D^sgg^so 

r Si(f oo t point) I -r&fc5*Mfc±-3Ttt#ja»ja;a**lBfS£. 
® © 8fc zK . (iii)5feSS^^J#^*®tCSttLTti-5B#r^t5fejffi©^}tfli:«H^ 
RLiiSi:, «§Sn5e:ittiiSni5. 3 S lc . fcf - K © -f 
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6 n * *» . *©it03E»#t»t5tt#8eiHIHlS U-fc*>l<*#lT*D, 

B 2 C K a* T J: "5 IC . JitftCgSLTif^nit'-Ftt^itfflf-FT, 
HS»E*«5tiiilO«|fc«Lt»a[«ft^r-r«tfifi-r*i, # BE l£ ® ft © <Rl(d 
) 

t»UT»rt*n6e-K©*i». 'HTo*ii:stJ:5ftii:4s. * s 

to ^ -5 «fc -5 IC . tf — H © ^.g «.2.d1*> £> 2n 1 T £> -5 . 48! © +>" X *V^2fl - .2.0.0 />. m 

Ik 1 



<3 '&'It(nl) 

2 0 u m 2x10* 

50 # m 3. 1 x 10 " : 

100 a m 2. 5 x 10" '■ 

200/* m 2 

T # * . :Hfc/t7^-^SggrftH, /9t S © fcf 3 ■& Jl/ A^T-Z-rJl-jcfffl 

&#(D*tm &m\z&m l . m.m % * v> &w \ztf m 2 it z w . c: © #1 a is . « gg © 
^^^ffi^©^Jt*©#«©ia^eatc#if-r-5*-c ! ^0jE^n-g>„ 
*i:jtasac^iTKiis$iiL, s'j©KSE*ft**"r*4:, £ © is m £ & 

■£J#fl-©&^©giJ©EJiJffiMtc^^3i3-^> 0 - H JE fl) T fi , ft^£ifc#L~*i-fe« 
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91 # &$.ntz&t&mmz®3k-r z> x =r v ? t , (m)^« : sitB&£&T 

± » 6 , fcT > -fe y h«®Htt^flFfl-E««a:M£tt*.«;:i:fc«k-3T. (i) 
fls««0H»*KfcJ:-3Tfflii, » * « fc ft » £ « & fc K SI jfc SB fc ff * * -T-* 1M 

* H i *» T * . ( i i i ) W 4k * « tt , B!tt*&«J:Dfc»l?L*«"3**!:£j&«il>&< 

. (iv)JHl.ifr sfcff .tt . M-fc 21 tB co It #> ic .jgffi 9£ £ Id It ffi T iJI & . i H 5 
S0r# & z. t it m m i 5 , 

@2?iJ3 60-gU*BI3t'^t-. H © E 50 tt . $£fc©«&##ll§aig®^T;&3j« 

■t g t is ( #4 * T- « & n ) m m m ml <n m m « , 4> & & + ^ * -c (4 4t: 

*iR!l^-rSt. » t L < «K20-400 mhTS5. Z. CD tz tsb , HiK, <f -fr 
113 E (81 *«J 2 5 0 a m T & 4 IB ?!l te , 400 & /cat tt 1 , 600«g J$ / cm' T * 5 . SB 
&M&i{JtS«iSl^^t§i5 3?)tft*fflIb. J5f S © SB H 

& 3 fll T « . «*#:KSII*$U«SI*«SJlcfl*foSii-T!ft»6. «fc 9 £ < © P# 

l . mffiwmmmft&T&'zft.frzs.^ji^izT&z.tbTZz., 

i i i. %&mwti$.<Drz)£>(D&W)$iw 

S'J © SI « T , # 58 BJ?te , £79©&&(tttfgEft]fi©aft£nfctttttt4$ARg 
* * -f « . ®m&7 y^^fiB«J^SJSfc*E*J*j£##±fc»j£"rSfc«e>©ett£ 

m * fi is . 
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B 4 l± . * 3£ W \z % % £ M <D gP # ¥■ m MK B T * * . gSrt©#E£S7 2 
. BlfcHLTtt9ILfcJ:5&»*«ififc*U. *«WCttBl#J:tfB2A- 

2 C «t L fcJ: 3 K , 5feSST^^-r^H§i!f^«S!tKS:*-r^»gag@7 4 * tr 

o 

*±ifioJ:5fc^ffi-r*tta*»C7S:oT^*. i o ffl Bft . ±if ffl J: ^ I: V 1/ / 
-f H7 6CJ:oTfitoft«. V U / -f F 7 6 tt , «lffllS«7 7fC*Jfl3n**t. 

#Ese&Jt§§te. mm mm 7 7i;$ii$n5xf 7/^-^8 21:^^1. 

Bfa©*filtB» '( ffi lei ) 3tl59*-A7? 'Ja-8 0 IC ft D & /u T Ott 
^n^7-A 7 4 iC^gLTlHns. B © £ S$ T « , faU8 0*«taUOttJlH 
S0Kt«&»O7'J-^8 4 CSlKaftTI»»4. Ail # © S T « . * £ 'J a. — tt 

TsT-vn^-foiVv-iz?- ->t7 n:® o#» snxis t) . f o^f 

^tt*i:7U-78 6KS8lTiBn4. # E g H ffi . 9*— A** 'J a. 

e 7 -t > :/ >j 8 6 tP?«ns fco^fsKti). 

s « 7 -t >^'j \t, mmu s. ? DCDiiiiDiisttCiiaitftbSHoxn* 
sn:»-3Tfr3i3i*snTv>4. a * » « -c a . 7-t>y>j«, 

x «l 7J ft K 5-25 u m<DfcWTM$l2nit<3£MKtt&m-TZ><iiomm?%c »i<om 
3 6C. SJS7t>yjiJ, BO r yJ (ft (®B) j& fine » Bb L T . »EI1 
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© o » s m m \± . — *f 7 u - a a- - 9 o . 9 2 © m k m # m t r o # w- & n it 

S^D-y H 8 8 <>:, — *f©:7l/-AA*-9 6, 9 8®|Bn?lHHg-f*«k'5Bl9tttt 
5nfc')*-i>^i' l Ji-94i: > V * — AX 2 V a. - it, fflfflmm 7 

7i;*]s^nTi^t57f y/u-^ i o oici^tii (mm) sfts. x 

f y A t - ^ , 121 © «fc 5 tC A -96 IC & 9 tt H <=> ft 5 „ 

fiffi-CBEiliU;fc«fc'5fc£x — A*27'J:a.-9 4it-J 1 0 0 te S tS ffi & \Z , 
V ft fa ? & to % W <D y ft fa \z * r> T S 9 a <D W <D ft m & MSb te ft 5 & 5 \z 

«»*yW*lRHC»EeiBS»»b. »J © JB » T tt JS £ .R 5 n > ( jim.> X ii 
■tft«±;£W$i-E*«S»»bT<5. 

«E^^M«^i§^^j#^tc^L,TiMS?$ftfcSB^Jfi:Sicfi:e^de)-r'5fii:B^se) 

*^££&#10 4ft<i:©, ^Hgc©^^**«j#-r^J;^*8ffi-r-5 0 # » ^ - tt 
. ^D«; H 0 6Si'«)*S(!)<S*7D? hSIA, JR *g L . •?- ft £ 

S»i2Sll^lli^g:SlS[t)fttt5 7i/-AA-i:»LT8flSfclKfifil:fl:f8{ 

* -r * . 

± S£ L & «k 5 K , E # 3£ ffl © ft! ffl i£ S . 2-p©7.^^/'? ; E:-^t»B3S®y 
1^ / -T h* te . 8IHfce»«f£f-&Jfc«>K:K»|-3ftfc5'-$->;*T. |g 3£ © £ & # 
0*ft-fftO±»cffilBr*tt*ffl«*»6J«aaiR*ftfc5!?oEW«*JB3c"r*t 

* , « fli -r * . 

* © 7 U y -f H*i[)t§* O^f 5/7^-^ C. j3rS©B?iaa*iliiSLfc.«i:#te, 
31 139 ft -St i£ ft P$ Fal 4" »c , «|g-r*J:5K««*ftft. WIH6tcD«*ta-+f 
KJ:oT;ffS©EOT/^->£3tJ«-r*.fc'3K:»*?Sftjfc«j£tt. « T © - 6<J 
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ttmmm&5:mft±\zttm-$-'<gm i (Dt&mmmzstsv ( m * -r ) © m 

±<D®.m$i-T?&m-£-&2>o ZL © t # , :o»E8iv Hll, # E g ® 5fc SSi 

2, i o ote?gi©3fc^#©aiRE^j&«»;:#Ei£«£ft®£)tifc-f-5<k 

ptbf^-r-S. #tc, # E £S ffi © V U / -C K « , d©&ffit;:iIii>?S©iai!!S©i&ii§£ 
E»t6J:5l:BfftS. _k 3$ © <£ 5 tc . n'oftfM*. # * L < tt2pl*» 6 2nl * 

T©«ifc^&©ji^2n;fcS£E#T3©!£*r8)T-&&. 
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S^Ui^J, Jf£L<te|sl-©Si7Dg2 3aj£^tr 0 /jN@5BTti. # 'J # > # 

a . v ;u -t ;u a m 

0 9 tt , ^^BJlctJe^T^^^n^Sffil 1 0©SF®ElTfe^. C1CDS««, 

S«M±{c^fiK^n-5-t;i/l 1 4 , 1 1 6 & £ ©8 x 1 2 © -fe ;U 75> S fiE -5 *g 63 5U 

1 1 2S*t5. 01 0 £ # 88 f -5 £: > tJl/ 1 nai'©&t*tt, g£ *0 © # fl£ 

* 9=- H tt E © M tt 3 ± # M £ & £> Bfc 5 5 £ D 63 .50 1 1 8 t5. 2 Offl ' 

Hfc 5 ? a BB M ZMtiZ 1 2 0 T ^ L fc d« . u n ^ 0 3 I; S 1 - S S 

@ 9 ic ^ -r 96-t jvm m « . — as. \z. m \ 2 5 u #> <=> 244 5 u * t @ t . 8& l 40 

0S'J/-hJH5g$il«»t), B3 5U 4> © ir ;U © ifl « 63 5U ©l/l 2T & 0 , ft£«l/8 
T & 5 . "T & ~£ , #51-205 'J * — h;i/©"H£, 1-505 'J * — hJl/ 

mfiitDffimizLT. 0 1 1 CilA^^nTV^*?, Cnii09©8l 2 41; 
IB?TII»tl;*(fIHT*6. S IS . X 5 ^ K # 5 X ^ W # U V - -> - h 
ft^«>^i*ttOl*l 2 6S^O. 8»<DSil:»«*nTl>5<D4l, 3 ?K 
!7-fJUA12 8T*«. :07^^li. zhDtf o-^lfti'©#7lttl« 
» * tt ^ -f # U 7 n ei^fcifW^Ltt^x:/****. PVDF£ ?L tt # 'J v 

-tffi&t'4>6»(IESnTl>5. if * U < \t\ 0*"> £ 1 000 u m© 

ffi 43 «fc 7 -< ;U A it > Schleicher and Schuell Corporation^ £> A ^ T €? •£ 7 
7 7. 3- y 2 <D V> -O ^ tz. - ha^)) / a-X7j)\,Atzii<Dlfi®.(Dttmfr*>3o<b 
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01 1 eSSl:: iffi(57-f*ATlbftfc$Itt. CA 1 3 0. 1 

, - 02 \Z it y 4 )V A a jB ± IC100& V» b 2000 m d © Sg {§1 T' S ft T * . 
^ T # S . ■t©*J<BHfca«i*T*?Ltt7-f;Pii l fi:STSa*-&T. » ^ « * W fl: 

is * n * . 

ttf iLT»tLH«flli, Loctite Corpora t i nso> S A 3 s "I & fc 8ft ft 14 © -> U 

tt (ft fc* ffi $ ?|J fll L T if b U -T Z. t ifi T * -5 . SAStt. SftflsCSItl/Trt'Jt 
-B#6tt?/^->tl/T«*ft»6J:5l:»»t5. *¥ b Hi * ft" -> U 3 - 
> © fcf — F tt . 3£J*#©»l?Lfc:iEtf*i. «fl;l/T3t»#o««*»«-r*at»Rr 
* 14 A* 'J \ - £ B fiE T * . 

SU © m ffi m T it . A* >J - S 9R tt . 7»;?X*a#il/fttffiSfcttI#*-> 
&£©*&« flstt»»T*t>Tt>J:V». A* U -V - « fi. tt , J»»c«tfttJft*i: 
!% ft & \z m m v tz m ft- & m it W x- & x b £ . AU t-«»tt. -> ;u * x * 

'J->B1»iJ^Ci*©WB'Jii[«SfflV>T3t«f^tCg&^i-r5Jlt ! bT^5. A* U -V - M 

;p x * > ^ t « o t «b «k . a* u -t - # a . »JBfc-r**»*fctt*©ffi©*tt 

BlSI14©ffi*lfiSt3^Jt-fe;UP-^»Cl)nAT, 3t##:M:#£?L14©;gift«:J8^* 
*Bc©llif^5§glCA^T€r«)t)©T»0, }--f D > , PVDF, Jp 'J X ;i/ * > & 

£**s»j«aftT^a. ai © as is wra . nut-if snut-tiiiigs 

■fr T , 7yfe-fKa5©*S«**i»Jl:-r*J3S*>k:, £?L14EI£#£?L14®l©atfi 
SU © * MS « T « , £ «r # »i . Sf*J,tt«fii»6ft5TtJ:W. rtUt-tt. ± 
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T £ -5 . 

. L -p T , Sl^ftWSS^Sr^^xJl/iCffiSbTt), BMg -fe ;HS| ± © I* f4 # *B 
SKi»SSfe;£ii-*y;**fcifc<fc*. Bi l tt . SSl©mEfTi55ai|£( l 3 
t' ^ t JK: A -3 T H 5 £ t Sr ^ f' . 

± » L J: 3 £ . # £ x ;U . R*:5t#I^#!j»6*5 5* DEJIt^tt. 
— flS ft & SI J6 #J T « , 2 x ;i/ © = ^ d E n « , S & -5 # U * * V * ^ K E m tz E 
» S&-5£#ffi'S&;^'2>j£.5|5l — © S JiJ T $ ^ . :HfcE5!tt. mi I S5 T IB izfi 

i/fcii t- f ^ r i b« ? ft a . rst)?.siosi.sn t /i> 'j .5? # i/ 1 f .h § ^ 
•t; ;u © u ji ^ gtifc^p s ?u © m tc # < p £ x a» e> . % 2 © # »j * » u a- 

» * b ^ *JE #1 t \t . & 5 ^ n E ?ij « 1 o' m co m 13. Z> # U J* ^ u * J- K £ It 

siootyt^iT'ctEiT'Sfit*. hem. & « * # n 

% \z m. £ £ n a © ft m $t n & s j£ be £ n t h -5 ,t o tc -r -5 ic « . hbtesi/ 

5 £ D E ?IJ ft * & IC t£ A it «fc . 
U^i 1 !/*? HT*0. "T ft •£ , EW3Jffi±T©tt?!IS&3j«iJv-'&fifcfcfli'5 

n m \z s «,» . 

ztf'Jja^Uxj-^FE^J O • "& . Tyt-f ffttTtt. $t fl; © 81 £ ft fcDNA ^ 



( 27 ) 4#g|5p 1 0- 5 0 3 8 4 1 

H 5 tt , * 93 <£> SU M t$ C fif T M * 2i Z> g iR 1 S-fiSSt-^T, Z. <D 
mm 1 3 6 BSKSnfcaRU X ? U * ^ K & * * ifc <0 a & £ U ^ V it ^ F coi 
oHil:8^lT^*:t6«lllt5tSi:«Ht4:i:*IHl/ft60T«4 

* at? y T;U^->^<if^*5 L ^>7}f y Fa>&J**ttHfc#j«S-&&KtR 1 

3 8 £ , a* 'J # ^ * > * B ± tc tt , »fc*aRy*^U;*^Fa>SJ0G*527D 
E5J 1 4 0 ^JBiSSn, €-^OE^Jttffi«1 4 235:<l:©K*D©il*5*n*:iByiJffl 
« (C ffi U T V> £ o 

JS2©:7>r;i/2*S:;*5-f K © * Bp ic BB H L , :7^;i/A*ffi«Si£ft««B£r}g/£ 

;i/ A tt , Sl^ft^y U ;i/-0H» i#U7-0»«Lft7S >S^^mSS-&tcJ: 
■3T*ffiK:l8£Sn*. at*yH-y->>T*B3nfcX5>f h* # 5 *tt, Sigma C 
hemi 

cal Co. (St. Louis, MO) Sf^&lSISSnT^SfcCSAftSLlttftfS 
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I L fc ^ 7 -f K # 5 * ± IC tt » £ -fr -5 *< , Cin{CO^T«II@i5Tai^fct*30T 

& . iCD^rffiti. #1 l *3 <fc 0!| 2 £ jj* "t . 

?f l'^5 : K$tt5*« 1 tfJDNA K A -f 7 U ^ -f if - -> a > 

, S ?"J 01 4g # *g m Iz 9 fR .M /t ^ - > «h b T S m T $ Z. t ifl T g -5 . 

5f £ L ^ SI SS 00 T « . # 5 £ D E ?ij « . '> & < £ 1 O 1 ffi <D m U Z> U 3* £ U 

iC ^ $ n 3 ^ i£ m T" « , ^tJ 1 6 m m 1 ©IiXtt2.5x lO'ffi^/cm' tC5 £ □ iE 3*J £ 4 00 
® « tJ . £ . S? £ L V> 21 Jffi #1 . ^S^DE^J^^^CQ^U^y^lMi. 
# "J J* ;7 lx h* © *§ . 80.17iA hiJl/frf, 100^- y ^JI/^TCDtI^MT 

?? ft T 5 . Jh 5ze CD «t -5 , H©a©a&afjSEJ!|fc»jifcl,. Sffi^S:BJ5iiC*i^S 

nfcao#«f«»^s}g^T€r5«t5ic-r*ic:tt. 1 1 as t us m l fc 5 ±7 n e m m 

# S b U H ffi m T U . # »J * ;7 U * 5 1 H © g £ « . <J> & < £ t> #Sj50*fi * «■ T * 
0, USSWIcte. £ £ 2* £ & i n s i t jb£ & & Ic £ ^ T i!5 & E J'J I;: fiS T 3 £ 

v . m m tt 

*«wi:a'9Tiia*nfcH£Lftt»f e«ij>6)S4s ^ d e ?u a , & © as 

-> - £ X > -> > i7\ 32 # «J i£ BfK £^©i2fc^SJ©ft:e, W ?E # ^ ©DNAEiC ffi 

co S3 m t£ e \z m m r -s - t a» t e -5 . 
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Ifif $77 tf >^t5i^, igf $fc teDNAfUr JfC0£'O->£&#«fc<M 
A, ft DNABff it <D G 5fl A -f 7 U ^ -f X b , B2 JU £ m £ ft fcDNAg lg CO m - tt * , 

nz&wv \d 2 ^ )v & tz\*\z 2 ± )v * $ - > \z *. Twrn^mfe-? z> . aa 

fif S6 m £ ft fifc f 3 * CO £ o t SB 3m CO fij ffl IC O ^ T « » Nel son, et a 1.(199 

3)i:Ei3ftT^5. yyAo*aw*Bi*fpjs3c-r««^, BjssftfcDNAWM- 

C0i7D->C0KJ*l£, CO DNAI^ it £ D - > £ ffl V> T A < :/ 'J X L T . :/ O 

-^fl-S-^co^ci — > it 7 y if * > V it mti V . © fc £> lc BB ± lc @ -ft S ft 
•fc^n->tc|»aj-r*a»5*»*aEa[-r*. 0>J A , Lehrach, et a Hi Z ? L tz {& 
1 1; O l» T il ^ T ^ 5 . 

@ 5£ ft 3 ft DNA 7 ^ ^ ;< > hOffifllSate^W&Wfcftl/B-r* Z <h T £ £ 

. ji# 69 \zm m -r & t . — ■=> * £ .« © .3? #s mm m m m s mw <omm. & 
is m m £ . aeftgnfeae f © 9 a © —p t l fr&ft&jizms. ftm&'nt>tt 

^ A # © DNAO « I* 2 ft « £ * « A3 V» T R 3f "J" * £ i «« T * * . 

A7 5 ^ ;* > h CD SS^iJ £ DN A y D - 7 iZ ffl f 5 Z <h *> T £ £ . f»JA«, -ffilisC 
ttSft^t/CDISI^tt, * ftl <Z> ft A ft ©DNA© R H € £ < CO«!«COK*0©^iH4 ©DNA 

sttrij'jCA-i'^'j^'fXstaitic.t-sT, «s ic & ft r -a £ t a< t- £ -s 

. RI«©-atlS*3ie-fa!3ii»^Wft:fe«HcfU«-r*c:i , bT*S. cdna t rna& £ 

s>-5*ijffl^jT«. ia e ^ * ^ 31 -r * cdna ^ d - > co bb ?ij * ± #i *^ e> ^ 6 n * -r 
« & *f 0 s6 ?u ffl -r -a z t tfi -c % z> „ IE t£ m as & *> m s n a -r ^ t ©cdna s 
-■feco^ii:^HT®iiiL, is « & * & » s ft fc -T ^ t ©cdna * »>] 6 © « » # 

HT^i$b. |S|B#tc^ne2ffl^co cDNAfet $ |H] £ E CO cDNA£ U — y \Z l\ < 7 
'J^'fXtSCtT, 2-^COS^EBCOJtacothtLT. * g i2 ^ ?E §t £ $J 
feTZ>Z£WV%Z>. dC02feC0^m^aSr^^H^^fiJfflLT> A ft S ffi It £ 
-f^^*5^Sitf5^co5gS. JB « . ffi £ ft . ^^E^fc^-r^SftS^E^^'J 



( 30 ) 1 0 - 5 0 3 8 4 1 

b t m m r %> . 

«^^(Z^MitG^^4'TlfacD^^^S-r^T(cr?^T^< CD S ^ £ X £ »J - 
Z>yT5:tiJ?f 5, #58 91 £ fij fl§ b T * £ A fcT96<H CD |h| — CD 0. 9cmX 2. 2 
c m CD SB £ — tfc CD l 2 x 18cm<DpJgltt- h D-fe;Un — xSffiflfitC b £ t) CD CD ± K: f£ 
«T44flT«ffll, C (D <h # , #5?oS?iJl:, ^J^.a, f5r£<Diie^CDH 
ac^K^St^TSgitS 1 0 Of® CD DNA$r M-*-&»-&21<!:**TSr*. 96* # ^ 
S » 6 tt&DNAtt» <D 4 * S «B&ffl« £ ifffl b , Slab, 9 6fflCDE?!lfc/W 

T # S • fi ^ ^> £ #1 <D M * 5 $J 1 <£> JP S <D 1/ U 3 - > ^ A — H j^g, z h □ t 
;i/D-x^l?L$f K$ #5^nEMOfWfiD!lfcaW;tiJ'V--i:bT*llBS-a- 

^-hb. r -r # * ^ b , mm<Di&Mmtkft^m, myttkm^®, it fi * m ^ a 

*m^T, — ft CD « Jpf t b T & ffl b , ^ tff "T ^> (Maniatas, et al., 1 989) . 
*> ^-Jbfc^tt&Ttt* 96O3i3tbfcS?^^'T'96cDSUf@CD^^^0at^ fflS 

7u/"fe-f©^o**ii5Jc-rsc:tt)T€r*)&^ a # x tt *a «i <ddna 

MJB#DNA"ELISA7 y ir< tCfflli* ^ t 2 £ fC , # R E T tt , T^T 

ff r a £ t a* t * & . 

fle , 'J # > K , U >IS, **UV-, drug cogencr prepara t i oni fc lift f ft M 



< 31 ) 10-503841 
L T < © DNA?" D - 7 £ ft ig T <£ ?U »C X * 'J-->:y-f-5;i<!:#T£-5>. 

t j: t> t . M& i ¥ : tf>ffl&&&tfmmm\znotzi£>izg,< © <@ gy © e ?y s * g © * 

# _k T f£ fi£ b , & 5 £ DEJISa&aDNAyD-yicfijes-a-* c £ # T # * — 

# , £&#£-ft©**5ft,!:LT$!lST-5;i<h7J<T£-5. 

a t is . tis-r**, ^nKK3fe-r*«ia»4!a:v». 

.« 1 

BS-tJ-yADV-ft^ •tl'bfi'l (Saccharomyces cerevisiae) © 

a £ s f s s ^ DDNABeyyictt-rs 

B2?!lg3i«, S. cerev i s i ae© f J M, DNA$£ M (Riles, et al., 199 3) © ^ S ^ 
T y fcf > ^ 3 *l & A * D->fcfllv>Ttt*fciB«Stt fcPCR (Bphlander, et 
al., 1992) *l««"C**.PCR*A77-^5-f1f-h±tiatt*ltbfct:: 
3, 35kb© A ^ * * <h5-l5kb© &M jf A Br M" E © M # # *i « L . 250- 1 5 

00iSSM©ft$ ©PCR£ # L tz « ffi lc ft r> fc . PCR£/&03 € Sephad 

ex G 

50y;i/jiiiSS (Pharmacia, Piscataway, NJ) £ ffl H T M i§ L , — Hfe ^ T M M 

^ 7 X 1 l; ^ # 7 ht^fcftO^ftUT. 15/i 1©3X SCCTSS7j(ft L ft:. 

Si7DEJiJ£#U-i-ij->> (Sigma) '©JBT»H**lfcHattJSX5-f H # 5 
X±T'fFSLfc. IVffifc«l9Jl,fcgKi£Bfc,fc-3T. 3X SCC© 1 tf 1 © S ffi A £ D 
->^fi£#/*96^x;HS=Et5^e.il®F^iJj% ! g^$#ttS^(i5£«t. * # »/ f» 
PQ I* 3805 i7 n > © pq $ & T5nl £ T* © It & * 40*6: © * 5 < K & * IC # *f £ 
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It. £ © M 3 £ . Semm-t^Tt&CDtimxtfv hW&Kfc&Ojgbfc. X# y K 

«£iBv»T*agL. m £ ft ;t a -r :/ u y-r-tf--> 3 > :/ a - 7 s # <j- 1 - u -> 

>TteSJbfe^5XBlc^#S«»cffi:'R$-B-fc„ & /B B ml lc , E JU ± !:: E £ £ ft 

6 DNA£ IB ft (C A ft T 90& T 2# H £ 14 $ it fc . 
Sfee^^y-JI'LfcllBJTtt. •y-yAPV'T-fe^, • -fe U- b* -> X ©1 6* © ?fe 6 # 

2: CHEF7 # P — 7. y & E (Biorad, Richmond, CA) £ £ o T # b . # H 
*0 6*0»fi#S10©yj^5'f7l:*H/, 'h * ^ * © 1 0* O Jft flc * JB'J 
5 -f ^ tc¥B8 Ufc. DNA£ y ffi * s/ H (Qiagen, Chatsworth, CA) 

* ffi^t ihi jr b . 2-zxD%k&&7-)\,&mw)* ?a->\z&m-r2>^m£mv 

Jj mtt%, \zmm L tz , Jgffifft. 5 m g©if 7"- ICKlenowT}? >J * 

7 — if (Amersham, Arlington Heights, ID t — #g ic . 1 i s s am i nege a 5? 1/ 
f FSiHflt (Dupont NEN, Boston, MA) £ €T H ^ © 6 * © %k & # £ ^ t? 7 — JU 
fcfflV*, 7 ft* Is-t^ X 9 \s * ? PmUft (BMB) * /J\ $ © 10* © & 
fitttC/BI^T. <1 &J t£ :t © :/ ^ f T - gl f& £ O „ 2t3©y-;US:^-&b. 
PI jS S S (Amicon, Danvers, MA) £ /B t> T M b . 

7.5/ig©TE(C-&4i)feM^©^fe#:7 H -;i'^e)^-55iig©/N-r^'U^'-r-t*-->3 
>^D-y6|||*8TtttStTi>5. tK ± T © b fc. 2.5/1/ 1 <Z> S S8 A I* 7 
U ^ -f -bf - -> a > }g m (5 X SSCfe «k tfO. 1 % SDS) SrSsiinb, 1 0 m 1 T ^ T £ S3 3*J 

m 

(C^E&b. *A--^5XTIl>, # £ # X 5 < K ffi S ^ K A ft T , 60t: T 1 2P# Pe 1 ! 
-f>3 l 3.^-hbfc. uOX7-f KS^iSTIJX SSC43 J; 0. 1 % SDST 5# Hfl "f 
•?^tc'& . AA*-£fl-bX3r-v>b;fc. 

»aEU--tf-»3t^* + ^--*ttfflU, 2£ © /W 7 'J ^ f 1: - -> 3 >if &l 
. 8cmx l . 8cm© g2 "E> 205 £ □ > © ffi m §Z T" & tti b ft . X -V > H ® « , 4# £ 

£ HHU^t^f )tfflP B lC9^¥6!lJ dx h-i7S:^iEbt^. 62 #1 ± © & £ p 
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B6H, 2t5©»fe#y-;l/©A-f^U^-f1f-->'3>/X^->S*'rHT» 
II y / A DNASff frO?D->S*Oili:tSt. » fi <Z> fi tt , A ^ d - > 

©ffiBte, 01 son & (Ri les, et a 1 . ) \Z J: o T mf lC ffl'J 5t * ti T V> -5 <D T , 07 

0|fi««li t BB3?!I±OKo&tttt©B»^X3R-/h (10%) £ & ttOlsoni? D — 
>7^77Ut:«^in&t^VAI^ (90%) 6i"8t5. * * i> * cd6* oo 

ftfefrja, £ III * 6 T * 0 * /h * VMO* © tt ± iRfi "T? * 0 , /W 7 U ^ 

-f if — > 3 >yn-^07E OCHEFy ;KO*(BtfC — & » 6 © * # y h £ <a tf 

0»/££*f«^«#i3«fctf;*#ry h*lffi#ilc*5»saiH(spurious)K»0 b 5 
y * > if X 



#J 2 

cDNA£ p — > © 5 £ D E 5fl IC 
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A 7 U if *i X c£ ?l tz 
"T ^ T CD cDNA 

Uttj/P-f 7tXt*6»6n fccDNAff AKM-S:^^2 4{@(D^ D - > £PCR£ 
fijffl UTlflSLfc. tt * &PCR£ fig ^ IC 8* JP U , 3X SSC©«»««K: U&. c 
DNA^D->£#Jl<h[^*£<Z>;£ftT, #U-l-US/>T*BbfcHHR«l^5<H± 
l: 7 # y h tfco cDNAi? P - >(D + C « , ?£ ^ H ? HAT4£ «8t5? D->«<$ 

HOae?tt54SO'>D'f?t^tl:l,5n«10fi©l/^J|/TgSf * (Sche 
na, et al. , 1992) . 

5 4SOyD-f ^ tXt*&S5nfc#U -A mRNAT ^T^g^Baj fe^ffl 
1/>T¥$£L (Maniatas, et al., 1 989) , cMA&f&fy) ( » Jg 5t ) \zm%k?Z>1t 

* ^ ^ ;i/ v -t -r > * £ i/ * 5 1 f mm & & m ^ t , t^t £> c dna£ jsee ^ u t , 

W«0*«#fc->D-f^^-X^-cD»fl«a*fcffofc^, ^HAT4 
fcmRNAtf) cDNAn If - & 1 issamine* 9 V * K A <H # ( # 6 fk % ) S JB V> T « M 
1 tm&Ojjfe^\Qu\<D/\^y'V¥^^~is3>fc!fo$ l TcDNA^ n — > 12 #J tC 

, Fl l 

HAT4£ * ST§ cDNA^ p - > jj , S/ D 7 t Xt ©»H6«» l:«8 HP 
^SlOS'O-fS^X^fctt jSftKy htl/THiai ( * 31 T « T ) > 



( 35 ) 1 0-5 0 3 8 4 1 

•sfijftte. as # M ic its i§ s © cdna© tot nf n^iou 1 © a -f 7 U y -f -tf - -> 

$ -B- -5 t B'J fll © cDNA© n n © ffl © K © it ft g ^ tC A* -f 7 7. 5 rfMt T b £ 5 

a* , as # wic ss it g x* & n , pcr £ it <i@ s -ric , is*&e3»tt*«ia-r-5Ji 

t ^ T f 5 . 

. m % © » m \z w m ? % z t # t * & . 

te ?S«:t:t fc 3gtttt_ kg> 

^attfi/w^y^-f-tf — ->g > 

oJ^ttBflliSrO^fc — ft © - K D t D - X l: , 1 V-Abp © SB Bjj t ft -2 x > U ZJ 

— > => A - e> U £ A* U -V - £ ffl T IS =f- £ -o ft . Z. © •> - h \t , 1 0 X SS 
CTSiilS t. fit LTKiSltit. Ell 2 fc: f <k 5 ic . SSSfSjf Affifr 
*Wr*19 2M13*n — III«STfK9iLfcaa!iS«*ffl^T, £J$#©4 
■3O*Rt4003 ir n>*LTEil/fc. £ T © Jft ES > A ^ :/ 'J y -Y -fe? - -> 3 
>Oft©ait LT«ffl L. -t©ffi©3t3©JRKS:-€-tl-^ni V-AgH T i£ 1*3 b ft * 

— ^">7x — ^A-f^U -T -fcf - -> 3 >afj^ll>t, ft ft * * U ^^^7 1/^-^ 
h'T?Hfilt:/N-f XLfc. & SB 3&J © S £5 ©2o © ® £ «fc g & © 4^ © ^ 

a- y =f * ? u * ^ h*Sr7;p^u-t-r >t^il, 7 ju * >j 14 * x 7 7 * - -tr tc 

g^lfcfi7J^l/t-f>Si#;$fflV>TMttlLfciI5, (Amersham) _k 

\Z NBT/BC1P& ft L . «ttLifc:*-y=filll3£n — >*t5S£K: — 3ftb, « 

BTttP|VJ7#y FHTlSei^tt, ^ - y t ;t 3 > - ^ C» 0 ft «• 
e.nfc^#7>^r^- (HP ScanJet II) £/8^Ti£ttl2*lfc. A -f ^ 'J ^ -f -tf - 
-> a > A ^ — > tt , £• aft KB K: *i u T ft ft 9 , & * U rf ttl 9 2 © 5 % e> SI S E ?U 
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# £ I' — glT Z>&®L<D 3--- 9 D - >&&tii2 tltz. ffiS€f 

ft 38 Id cfc -o T . =. H D -fe ;U P - 7s ± \Z < .« * $8 « . d ft « ]B ft * g B 1$ Id 
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Fig. 7 
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[mtii Bl 1 9 9 7 f 3A4B 

II * © 35 H 

cfe O T , 

(a) 1«ttflc1*R7vt-fKSil*'&tr*«t*(i ) is I/UC 8if n T - # ft K /£ 3 
«*V»«*ffcJ;-3T»riiSft. (ii)IRSnf:lOStI^ii£«»t5 c £ # T 

( b .) # !S?. .£ J» ®^«S-3?^^±©*a 14 M T' 3£ it & *f U T fi < £T * # . ^ 

g % b§ * g> ; * - * jfrJL* * ^ 3 if » £ # . 3 i & a n §aa si « f « & ^ & 

(c) S&SiSt^fttSyyt^H^^flUT. X v~ v 7 (a) & (b) £ 3$ 0 £ b 
y t . 

2 . «R©3^#±fctt*#W»7:y-fe-f*«j&»S&*5 £ pE^J^^/ST-S^ 
ft T * -3 T , 

(a) a&*««#4*R7yfe-ftt***tr»*S(I ) iS ^ tC flff n T H>J - ^ |p] fC 
j£#4«fi»»fll:J:oT»l83n. (ii)IK$nfcI©aiS^Sffijttl> H 

(b) #KSg©ft«£#£&#±©&£&^Tlf8!c©SJ$# : &-<r i: *f L t 8 < 

(c) Sft4***«S7*y t-f tt**I^T. * ? v :/(a)&tf <b) & * 0 S I, 
7 £ . 
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& $ a E 5« # ft c 
^"J « $ W # ^ 1 cm 2 % fc 0 4> & < £ h m 1 000CO Sfe£«tt£:firL> 3t & & _£ lc S 

T , ( i ) 5 4? p SB 50 *« , O 1 cm 2 & & 0 4> fe < £ fc » 1 0004) g & -5 St m 

n IB 50 » Jft * % o 

5 . £ «F # ± A fc £ * 'J * £ 1/ * K S tt * fc ^ ^ d IB W £ .JB.JEK -T * ^ }* T .* 

0 T , ( i ) 5 2? D BB 5U ** * ^^^Olcffl I *fcD^7i<£t>^ 1000cDSri^^^ 
£ # b , (ii)Sas^U^? I/tf KOft^**, £^D6B50©Bi|»Ljfc««Jc4fc 

^^Dg3 5yc7)^|lL£^iiHcg&^ 
5*nE50»riE*». 

T * # * *u (ii)*tt*»a7yir^HS8*#iLfc — te«©»ttS«»-r*Cl£ 

«flt»S:*r"rsttjg»|B«B*ffi*fc, ?^DlB50^*£S®o 

7. KIK #BB 36fi** . 5 {7 a IB 50 <D tc, »0. 002& U L 1 OOnl © » « fle «p g 

8. S^^^U^^l/t^HO^^DE^ij^iAfcSI^Wt^lgTSD, ( 

1 ) 5 {7 n BB ?0 , SffilSO 1 cm 1 & & 0 '> 3ft < £ *> » 1 000<£> g&-5>3!py*£U 
*5=-KfflttS:*rb, (ii)a&«*'J 7? S^DgB50OiSf£RIL 

10. »ffia*#5;*Ti6£, W*3S88B«tCDS«. 

11. Sfc*E5'J<0#U*£U*^F<Dfi^ 
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T 5 15 ft T 3b Q . 
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